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ABSTRACT 
A majority of the challenging words that adolescent readers encounter in school texts are 
morphologically complex and from the Latinate layer of English. For these words, bound roots 
carry important meaning, such as the relation between innovative and its bound root, nov, 
meaning “new.” This study investigated the effects of instruction about bound Latin roots on 
academic word learning and morphological problem-solving skill with English Learners (EL) at 
three grade bands: Grades 6-8, 9-10, and 11-12. Employing a within-subjects design, 82 
students participated in two counterbalanced intervention conditions: an academic vocabulary 
without morphology (comparison condition) and a morphology-focused academic vocabulary 
intervention (treatment condition). The largest treatment effects were observed for oldest 
students, but positive effects were observed at all grade levels. Results suggest that instruction 
focused on the major meaning-carrying components of academic words of the Latinate layer in 
English—bound roots—is especially effective for ELs in the secondary grades. 
Keywords: morphology, vocabulary development, English Language Learners, intervention, 


middle school students, high school students 
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Introduction 

It is increasingly recognized that many English Learning (EL) students often have 
difficulty with English-language literacy in part because of a lack of familiarity with the lexical, 
grammatical, and discursive features that are associated with academic language (Nagy & 
Townsend, 2012; Scarcella, 2003; Schleppegrell, 2004; Snow & Uccelli, 2009; Uccelli, 
Galloway, Barr, Meneses, & Dobbs, 2015). Also referred to as academic English (Bailey, 2007) 
and advanced literacy (Christie, 2002), academic language relates to the forms and functions of 
language necessary for participation in contexts of schooling. One aspect of academic language 
that has been identified as a key source of reading difficulty for EL students is academic lexis— 
or knowledge of general academic vocabulary. General academic vocabulary comprises words 
that are frequently encountered in academic texts across diverse subject areas (Coxhead, 2000; 
Gardner & Davies, 2013). These words often carry abstract meanings and multiple senses (e.g., 
diminish, benefit, innovative). General academic words are important for conveying abstract 
ideas, arguing positions, and communicating complex ideas in academic contexts. As such, they 
are critical for reading comprehension and academic success (Corson, 1997; Nagy & Townsend, 
2012; Snow & Uccelli, 2009). 

Several studies have been designed to support EL adolescents to develop knowledge of 
general academic words in English. Intervention studies with adolescent ELs have demonstrated 
that instruction that provides multiple encounters with target words and analysis and use of the 
words—that is, instruction that may be characterized as “robust” (c.f. Beck, McKeown & 
Omanson, 1987)—is effective at promoting academic word knowledge (August, Branum-Martin, 
Cardenas-Hagan & Francis, 2009; Carlo, August, McLaughlin, Snow, et al., 2004; Lesaux 


Kieffer, Faller & Kelley, 2010; Snow, Lawrence, & White, 2009). These studies provide 
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evidence that both ELs and their native English-speaking peers (whose word knowledge tends to 
be higher initially) can increase vocabulary knowledge at comparable rates. In contrast, in the 
face of no intervention, disparities between these groups in both vocabulary knowledge and 
reading achievement tend to increase over time (Kieffer, 2008; Nakamoto, Lindsey, & Manis, 
2007). 

However, these interventions, while effective at promoting word learning with EL 
participants, have not yet succeeded in accelerating the rate of vocabulary learning for EL 
students at a rate sufficient to close the gap with native English speaking students (Galloway & 
Lesaux, 2015). Thus, while robust instruction shows promise for supporting the development of 
academic word knowledge as a critical element of academic language for EL adolescents, there 
is a pressing need to further enrich instruction to accelerate ELs’ growth in knowledge of 
academic words. 

Another possible avenue toward promoting vocabulary development and enriching 
academic language learning for EL students is through instruction in morphological analysis. In 
English, morphemes are the smallest units of a word that carry meaning. Morphemes can be 
inflectional (e.g., suffixes that change tense or number, such as the plural marker —s added to 
schools), derivational (1.e., prefixes and suffixes that alter form and/or meaning, such as un- and 
—ed added to unschooled), or they can be roots, which may be free standing units such as school, 
or bound roots such as liter in literate. Converging evidence points to positive effects of 
morphology instruction on a range of literacy skills (Bowers, Kirby & Deacon, 2010; Carlisle, 
2010; Goodwin & Ahn, 2013). However, the overwhelming majority of research on morphology 


instruction has focused on derivational affixes, such as the relationship between research and 
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researcher. Attention to roots—and specifically bound roots—has been relatively scarce 
(Crosson & McKeown, 2016). 

Yet bound roots may play an important role in academic vocabulary learning and thus 
academic language development more generally for EL adolescents. In English, high-frequency 
words that index a less formal register are often of Germanic origin. However, 75% of general 
academic words in English are from the Latinate layer of English (Lubliner & Hiebert, 2011), 
with their main semantic components being bound roots. Bar-ilan and Berman (2007) refer to 
this as the “Latinate Germanic divide” as seen in the distinction between the word of Germanic 
origin, school, and the word from the Latinate layer of English, literate, signaling an academic 
register. 

As such, morphological analysis of words likely to appear in academic texts may call on 
knowledge of Latin bound roots. Following Nagy, Carlisle, and Goodwin (2014), we define 
morphological analysis as the use of explicit knowledge about morphemes to “infer the meanings 
of new morphologically complex words on the basis of familiar parts” (4). Morphological 
analysis of bound roots could be highly generative given that roots often carry substantial 
information about a word’s meaning. Consider that the word distort contains the root tort, from 
Latin for twist; but if a learner does not know the meaning of tort, knowledge about the word’s 
derivational affix dis is not likely to be helpful. Knowledge of the bound root meaning, on the 
other hand, might support accessing the meaning of words such as torture and contorted. 

Thus learning the meanings of bound Latin roots and the analytic stance to use this 
knowledge for morphological analysis of academic words offers potential to accelerate EL 
students’ word learning, above and beyond the effects of robust instruction alone. We 


hypothesized that instruction in bound Latin roots would produce stronger outcomes for learning 
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academic words by strengthening their semantic and orthographic representations. We further 
hypothesized that instruction in Latin roots would equip students with the knowledge and 
analytic processing skills to use Latin roots to infer meanings of unfamiliar words. As this is an 
area of morphological development and instruction that is relatively understudied, we were 
interested in examining whether instruction in morphological analysis using bound Latin roots 
would be similarly effective for EL students at different grade bands. 

Research shows that there is a developmental component to morphological knowledge. 
Anglin (1993) argued children’s increasing understanding of morphology during the elementary 
years drives vocabulary growth. Indeed, research on morphological development has suggested 
that even very young children develop an understanding of how morphemes mark tense and 
number (i.e., inflectional morphology, such as Berko-Gleason’s (Berko, 1958) “wug” 
experiment: This is a wug. These are two ___.). Anglin’s research showed that from first to 
fifth grade, children’s ability to use morphological analysis to analyze words increased and 
fueled vocabulary growth. Berninger and colleagues (Berninger, Abbott, Nagy & Carlisle, 2010) 
found that while the steepest growth in knowledge of derivational morphological awareness was 
in the early elementary grades, such growth continued well beyond fourth grade, concluding that 
the “overall developmental trajectory” for morphological awareness has a much longer span than 
growth in areas such as phonological and orthographic awareness.” Wysocki and Jenkins (1987) 
looked at effects of grade level on morphological problem-solving using derivational affixes and 
they found that students in grades 6 and 8 were more successful at using knowledge of 
derivational affixes to infer word meanings when compared to fourth graders. However, how 


morphological analysis using bound Latin roots fits into a developmental trajectory is unclear. 
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It is possible that the developmental trajectory for morphological problem-solving using 
bound Latin roots may converge with derivational morphology or may extend into late 
adolescence and beyond. Bar-ilan and Berman (2007) examined language samples of native 
English speakers at ages 9, 12, 16 and adults, and yielded findings that hint at a possible later 
developmental trajectory for morphological analysis using Latin roots. Bar-ilan and Berman 
(2007) coded students’ word choice in writing into words of Germanic origin in English (1.e., 
talk, buy) or Latinate (e.g., conversation, purchase), based on the premise that words from the 
Latinate layer of English represent more a formal, literate register than those of Germanic origin. 
They found minimal evidence of use of academic vocabulary (in their words, “Latinate”) among 
elementary and middle school students (usage for both elementary and middle school was 20% 
Latinate words of all content words on average) but, importantly, they noted a dramatic increase 
in use of academic (Latinate) words from middle to high school (about 80% of words were 
Latinate on average). 

The goal of this study was to examine the effects instruction in morphological analysis 
with bound Latin roots on the academic word learning and morphological problem-solving skills 
of EL adolescents at different grade bands (middle school, grades 9-10 and grades 11-12). 
Employing a within-subject design, a morphology intervention was tested for treatment effects 
on academic word learning and skills in morphological analysis when compared to a research- 
based academic vocabulary intervention. 

Method 


Context 


The study took place in a large, urban school district in the northeastern U.S. in which 


77% of students were eligible for free or reduced lunch. ESL classes in the district were 
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homogeneously grouped by grade into grade bands (6-8; 9-10 and 11-12) and homogenously 
grouped by English proficiency level (entering, beginning, intermediate or advanced). In this 
study, only intermediate and advanced classes were included, per district designations based 
primarily on the ACCESS-ELL exam (WIDA Consortium, 2006). 


Participants 


Participants were 82 EL students of diverse linguistic backgrounds enrolled in five 
English as a Second Language classes. Students reported speaking 20 different home languages. 
Just over half spoke Nepali as their home language; other languages spoken included Kiswahili, 
MyMy, Spanish, Urdu and Uzbek. Approximately one third of students had been in the US for 
less than two years and another one third had been in the US between three and five years. 78% 
of students were schooled in their home country or outside of the U.S. and approximately one 
third reported that they were able to read in their home language. 

The sample included middle school students (n=25), 9th and 10th grade students (n=30) 
and 11th and 12th grade students (n=27). In this within-subjects design, all students experienced 
both interventions; conditions were counter-balanced. All students in each participating class 
were invited to participate in the study and all students with informed consent were included. 
(All communication was provided in both English and at least one of the students’ home 
languages.) Across all five classes, eight students declined participation in the study. 
Interventions 

Comparison condition: Robust Academic Vocabulary Encounters (RAVE). The 
RAVE condition comprised approximately six weeks of instruction in which students were 
taught a set of 24 general academic words selected from the Academic Word List (Coxhead, 


2000). The intervention was designed to reflect robust instruction techniques (Beck, McKeown, 
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& Kucan, 2002) such as analysis of target academic words in multiple, authentic contexts, ample 
opportunity for active processing of word meanings (analyzing examples of word use, producing 
examples, justifying use, discussing nuances of word meanings). RAVE has had significant, 
positive effects on word learning and comprehension for native English speaking middle school 
students (McKeown, Crosson, Moore, & Beck, 2018; McKeown, Crosson, Beck, Sandora, & 
Artz, 2012; McKeown, Crosson, Sandora, Artz, & Beck, 2013) and has shown promise for 
students from linguistically and culturally diverse backgrounds (Crosson, 2016). 

Morphology intervention: Latin Roots. The Latin Roots condition was parallel to 
RAVE in that it comprised the same number of lessons, focused on the same target words, and 
the length of lessons was the same (20-25 minutes each). The difference between two conditions 
was that RAVE provided robust instruction exclusively whereas Latin Roots provided robust 
instruction and integrated morphological analysis of the target word’s Latin roots in every lesson. 
Morphological analysis focused on bound Latin roots—such as min meaning “small” or ben 
meaning “good’”—rather than root words that are freestanding morphemes and are derivations of 
a root word (e.g., convention from convene, residential from reside). A Latin root was taught for 
each target academic word for 24 target roots taught in the intervention in total. Instruction 
about Latin roots was incorporated into every lesson, and emphasized: 1) analysis of the 
relationship between the root meaning and the target word in which it appeared (e.g., the relation 
between min and diminish or ben and benefit); 2) analysis of the relation between the root 
meaning and other “root-related words” in which they appear (e.g., min and mince, miniscule, 
and minimal). 


Procedure 


11 
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Implementation. We opted for a within-subjects design in which each student serves as 
his or her own control. All students experienced both conditions; conditions were 
counterbalanced. The major advantage to this design is that it enabled us to compare 
associations between conditions and learning outcomes without having to establish comparison 
groups of ELs who vary greatly in language and literacy skills and exposure to instruction in L1 
and English (Kuo & Anderson, 2008). 

The RAVE and Latin Roots conditions were counterbalanced such that all students 
participated in both conditions, but some experienced RAVE followed by Latin Roots and others 
experienced the conditions in the reverse order. The condition that participants experienced first 
will be referred to as Session I, while the condition they experienced second will be referred to as 
Session II. The five participating classes were divided into three groups: Group | comprised 
two 6-8th grade ESL classes, Group 2 comprised two 9-10tn grade ESL classes; and Group 3 
comprised one 1 1-12tn grade class. 

Two set sets of target words, with 24 words in each set, were taught in to all students. 
Word Set A was taught in Session I; Word Set B was taught in Session II. 

Measures 

Word Meanings Task. The Word Meanings Task, which tests knowledge of target (i.e., 
instructed) words, was group administered as a pre and post-test for each condition. For each 
condition, students were tested on 16 target words. In this task, students were provided with sets 
of target academic words (eight per set) to match to their meanings. For each target word 
correctly matched to its definition, students received 1 point (i.e., min=0, max=16). The measure 


exhibited acceptable internal consistency (Cronbach’s @= .70). 
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Facets of Word Knowledge Test. The Facets of Word Knowledge Test, which tests 
multidimensional knowledge of 16 target words for each condition, was group administered as a 
pre and post-test. Each test item presented a word and four cloze sentences, and for each 
sentence, students had to decide whether the target word would fit. The task was designed to 
capture facets of word knowledge, as it tested students’ knowledge of multiple senses of 
academic words (e.g., two of the items could be correct, such as physical and mental senses of 
confine: “He will ___ the toddlers to the little yard;” “I had lots to say, but I had to 
my comments to the topic) and provided foils that were systematically constructed to 
differentiate partial knowledge. Foil types included a syntactic foil (e.g., for confine: We saw a 

on the busy highway) to assess students’ understanding of the target word’s syntactic role, 
and a more difficult semantic foil with a prototypical association to the target word (confine- jail: 
“Prisoners often _ letters to send news to their families.”). Each item was scored 0-4, 
depending on the number of sentences that students chose as matching or not matching the target 
word. The measure exhibited strong internal consistency (Cronbach’s a@= .91). 

Morphological Analysis Task. The Morphological Analysis Task (MAT), a dynamic 
assessment used in previous work (Crosson & McKeown, 2016; Ye, Crosson, McKeown, & 
Hua, 2016), was individually administered at post-test following each condition. The task 
consisted of 9 sentences in each of two sets (i.e., Sets A and B). Every item comprised a 
sentence with a novel word that contained a root that was taught in that condition; the novel 
word, however, was not taught. For example, “Most of their conversations were about the 
minutiae of daily life,” with minutiae sharing the root min from the target academic word 
diminish. Students were shown each sentence and asked to explain it (e.g., “What do you think 


this is saying about their conversations? How did you figure that out?”). If students did not 
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mention the root as one source of information that gave clues to the word meaning, the 


administrator would direct the student analyze the novel word by asking, “Do you see a word 


part or a root that you recognize? What does that root mean? Does that give you any other ideas 


about their conversations?” For this study, we employed a stringent scoring system. The item 
was scored | point if the student recognized the root, knew its meaning, and used this 
information to infer meaning about the novel word. Otherwise the item was scored 0. Two 
members of the research team independently coded 20% of the transcripts, yielding 93% exact 
agreement. Differences were resolved through discussion and final scores were used for 
analysis. 

Novel words were selected to be unfamiliar to students by consulting Zeno and 
colleagues’ word frequency list (Zeno, Ivens, Millard, & Duvvuri, 1995) and the Living Word 
Vocabulary (Dale & O’Rourke, 1976). Sentences were constructed to be neutral such that the 
novel word meaning would not be inferable from the sentence alone (e.g., The corpulent dog 
couldn’t jump into the car.). To confirm that novel word meanings were not predictable from 
sentence contexts, we piloted the task with 16 graduate students in psychology. Novel words 
were deleted from each item and participants were asked to complete the sentences as a cloze 
task. If more than three participants guessed a synonym for the novel word. (E.g., for “The 
_____ dog couldn’t jump into the car” if more than three graduate students responded “fat,” the 
item was replaced.) 

Sets A and B were developed to be as similar as possible along three dimensions: a) 
word frequency of novel word according to Zeno et al.’s (1995) SFI rating (Set A=36.82; Set 
B=36.41); b) phonological and/or orthographic shift from target academic word to novel word 


(Set A: 7 with no shift and 2 with both orthographic and phonological shift; Set B: 7 with no 
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shift and 2 with just phonological shift); and c) root family size based on Becker’s (Becker, 
Dixon, & Anderson-Inman, 1980) morphographic and root word analysis (Set A=33.22; Set 
B=24.33). 

Assessing Comprehension and Communication in English State-to-State for English 
Learners (ACCESS-ELL). ACCESS ELL (WIDA Consortium, 2016) is a standardized task 
designed to assess English language proficiency in listening, speaking, reading and writing. The 
assessment is administered annually by the school district. Standardized composite scores were 
obtained from the district to include as a covariate in the analyses. 

Assessment Procedures 

Teachers administered both the Word Meanings Task and the Facets of Word Knowledge 
Task as paper and pencil pre and post-tests for each of the two intervention conditions. The tasks 
were later scored by the research team. Members of the research team administered the 
Morphological Analysis Task. It was administered individually in a quiet space in the school 
and lasted approximately 12 minutes. It was audio recorded and transcribed, and all scoring was 
based on transcriptions. 

Fidelity to Treatment 

Following McKeown, Beck, and Blake (2009), we analyzed transcripts of a sample of 
lessons to examine whether the teachers implemented the lessons as designed, and to assure a 
constant level of implementation across teachers and classes. One member of the research team 
coded transcripts from each classroom for five lessons from Latin Roots and five lessons from 
the comparison condition, thus 20% of the total transcripts were coded for fidelity. Lessons 1, 2, 
3, 4 and 7 were coded for each classroom for the same sets of target words, whether those words 


were instructed in Latin Roots or in the comparison condition. These lessons were selected 
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because there were no recording difficulties and thus transcripts were complete for all five 
classes. Transcripts were coded for the percentage of scripted questions and explanations in the 


teacher materials that were implemented. 


Results 

The purpose of study this was to examine the effects of a morphology intervention 
focused on analysis of academic words using knowledge of bound Latin roots on academic word 
learning and morphological analysis skills of EL adolescents at three different grade bands 
(middle school, grades 9-10 and grades 11-12). To do so, the morphology intervention (_.e., 
Latin Roots condition) was compared to an academic vocabulary intervention that did not 
contain a morphology component (i.e., RAVE condition). Below we present results from the 
two measures of word knowledge (Word Meanings Task and Facets of Word Knowledge Task) 
and the measure of morphological analysis skill (the Morphological Analysis Task) and we 
compare results for each of these measures by grade band. 

Intervention Effects on Word Knowledge 

Word Meanings Task. Descriptive results for scores in each condition are presented in 
Table 1. Two mixed ANCOVAs were performed on pre and posttest scores as a function of 
grade level, adjusting for English language proficiency based on WIDA’s ACCESS test (Figure 
1). 

Latin Roots condition. There was a significant interaction between time (i.e., pre and 
posttest) and grade level: F(2, 73) = 23.85, p < .001. Specifically, posttest scores were 
significantly higher than pretest scores for grades 9-10 and grades 11-12 (grades 9-10: ¢ (73) = - 
8.83, p < .0O1, mean diff = -5.57, d= 1.46; Grades 11-12: ¢ (73) = -13.36, p < .001, mean diff = 


-9.42, d=2.21). For the youngest EL participants who were in middle school (grades 6-8), 
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posttest scores were significantly higher than pretest scores in the Latin Roots intervention (t (73) 
= -3.34, p = .05, mean diff = -3.44, d = 0.57). 

There were no significant differences between grade levels in pretest scores. Posttests 
scores for grades 9-10 and grades 11-12 were significantly higher than posttest scores for grades 
6-10 (Latin Roots - grades 9-10: t¢ (73) = -3.83, p = .02, mean diff = -5.57, d = 1.04; Latin Roots 
— grades 11-12: t (73) = -6.46, p < .001, mean diff = -9.42, d= 1.73) and posttest scores for 
grades 11-12 were significantly higher than scores for grades 9-10 (¢ (73) = -3.46, p = .05, mean 
diff = -3.21, d= 0.92). 

RAVE condition. There was a significant interaction between time (i.e., pre and posttest) 
and grade level: F(2, 80) = 9.84, p < .001. Posttest scores were significantly higher than pretest 
scores for grades 9-10 and grades 11-12 (RAVE — grades 9-10: ¢ (80) = -9.01, p < .001, mean 
diff = -7.16, d= 1.43; RAVE — grades 11-12: ¢ (80) = -9.00, p < .001, mean diff = -7.78, d= 
1.42). In the RAVE condition, posttest scores were not significantly higher than pretest scores 
for EL students at the middle school level. 

There were no significant differences between grade levels in pretest scores. Posttests 
scores for grades 9-10 and grades 11-12 were significantly higher than posttest scores for grades 
6-8 (RAVE — grades 9-10: ¢ (80) = -4.93, p < .001, mean diff = -5.93, d= 1.34; RAVE — grades 
11-12: ¢(80) =-5.29, p < .001, mean diff = -5.29, d= 1.47). 

Summary. In sum, groups from all grade levels showed significant treatment effects for 
definitional knowledge of academic words in both interventions, except for the youngest learners 
in the RAVE condition. Effects sizes were larger at the high school level than at the middle 


school level consistently across both treatment conditions. 
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Facets of Word Knowledge Task. Descriptive results for scores in each condition are 
presented in Table 2. A parallel analysis was performed on the Facets of Word Knowledge Task. 
Two mixed ANCOVAs were performed on pre and posttest scores as a function of grade level, 
adjusting for English language proficiency based on WIDA ACCESS score (Figure 2). 

Latin Roots condition. There was a significant effect of time for the Latin Roots 
intervention: F(1, 71) = 43.13, p < .001. Significant differences between pre and posttest scores 
were found for grade band 11-12 in the Latin Roots intervention (¢ (71) = -5.71, p < .001, mean 
diff = -9.04, d= 1.41). Other grade levels did not show statistically significant changes from pre 
to posttest. 

There was no significant difference between pretest scores and no significant differences 
existed between posttest scores. 

RAVE condition. There was a significant interaction between grade level and time (i.e., 
pre and posttest) for the RAVE intervention (F(2, 80) = 3.94, p = 0.02). Significant differences 
between pre and posttest scores were found for grade band 9-10: ¢ (80) = -4.81, p = .001, mean 
diff = -8.81, d= 1.36. Other grade levels did not show statistically significant changes from pre 
to posttest. 

There was a significant difference in pretest scores between grade band 6-8 and grade 
band 9-10 in the RAVE condition. In this case, the pretest score for grades 6-8 was significantly 
higher (¢ (80) = 3.50, p = 0.04, mean diff = 8.14, d= 0.95). No significant differences existed 
between posttest scores. 

Summary. In sum, significant treatment effects between pre and posttest were found 


only for grade band 11-12 in the Latin Roots condition and only for grade band 9-10 in the 
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RAVE condition, providing some uneven evidence of a larger treatment effect on multifaceted 
knowledge of academic words for each condition on older EL learners. 
Intervention Effects on Morphological Analysis Skill 

The Morphological Analysis Task was administered on only one occasion, i.e., following 
each condition at posttest. Following the Latin Roots condition, students in grade bands 6-8, 9- 
10, and 11-12 scored mean scores (and standard deviations) of 1.61 (SD = 1.23), 2.41 (SD = 
1.94), and 4.14 (SD = 2.23) respectively. Following the RAVE condition with no morphology 
component, students in grade bands 6-8, 9-10, and 11-12 scored mean scores (and standard 
deviations) of 0 (SD = 0), 0.06 (SD = 0.24), and 0.14 (SD = 0.47) respectively. A mixed 
ANCOVA was performed on posttest scores and treatment condition, adjusting for WIDA 
ACCESSS English proficiency (Figure 3). 

There was a significant interaction between grade level and condition (F(2,75) = 57.86, p 
< .001). Students’ scores in the Latin Roots condition were significantly higher than RAVE 
scores for all grade levels. 

Comparing scores in the Latin Roots condition, the oldest EL adolescents in our study— 
those in grades 11-12—had significantly higher posttest scores compared to all other posttest 
scores regardless of intervention and grade level (Latin Roots — grade 6-8: ¢ (75) = -5.37, p 
< .001, mean diff = -2.26, d= 1.49; Latin Roots — grades 9-10: t (75) = -3.65, p = .03, mean diff 
= -1.70, d= 0.97; RAVE — grades 11-12: ¢ (75) = -10.32, p < .001, mean diff = -4.00, d= 1.69; 
RAVE ~ grades 6-8: t (75) = -7.32, p < .001, mean diff = -3.86, d= 2.03; RAVE — grades 9-10: 


t (75) = -10.56, p < .001, mean diff = -2.26, d= 1.49). 
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Summary. In sum, the analysis revealed significant treatment effects for the 
Latin Roots intervention. Interestingly, these effects were notably larger for students at grades 
11-12 than EL learners in middle school or in grades 9-10.1 
Discussion 

This study extends prior research on the value of instruction in morphological analysis in 
two important ways. First, while prior research has overwhelmingly focused on derivational 
morphology—that is morphological constituents that are prefixes and suffixes (cf., Bowers, 
Kirby & Deacon, 2010)—the present study examines instruction about bound Latin roots. Such 
roots are the major meaning-carrying constituents of many general academic words that are 
ubiquitous in school texts. Our findings extend prior research by providing evidence that 
instruction in analyzing bound Latin roots is effective for promoting both acquisition of 
academic word meanings and, most importantly, morphological-problem solving skills for 
learning words that share Latin root. When EL students are knowledgeable about the meanings 
of Latin roots (e.g., nov is a bound Latin root meaning “new’”’) and when they have developed an 
analytical, problem-solving stance toward using this information to get to the meaning of 
unfamiliar morphologically complex words (e.g., innovative, renovate, novice, novelty), students 
are better positioned to accelerate academic vocabulary learning in English. Given that the bulk 
of academic words are from the Latinate layer in English and bound roots are major meaning 
carrying components in those words (Bar-ilan and Berman, 2007; Lubliner & Hiebert, 2011), 
bound roots may play an important role in academic vocabulary learning and thus academic 


language development more generally for EL adolescents. 


1 Here we report results from our most stringent coding scheme. In this scheme we give credit for comprehension 
only if students also recognized the root and recalled its meaning; otherwise they get a score of 0. However, we also 
ran a mixed analysis for three subscores for the MAT: Recognition, Meaning, and Comprehension and the same 
pattern reported above holds for all subscales. 
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Second, this study sheds light on at what point in schooling instruction in morphological 
analysis using bound roots may be most effective for EL learners, and what aspects of literacy 
learning may be affected. Below we first address evidence of treatment effects on learning target 
word meanings and, for this outcome, the patterns of learning at different grade bands. Second, 
we address evidence of treatment effects on morphological analysis skill using bound Latin 
roots, again inspecting patterns of learning by EL students in different grade bands. 

With respect to learning meanings of target academic words, participants showed 
significant gains from pre to posttest whether they were learning words in the morphological 
analysis condition (Latin Roots) or the comparison condition (RAVE). The only exception to 
this finding was that for EL students in middle school grade band, gains in target word 
knowledge were observed only in the morphology instruction, with a moderate effect size 
(Cohen’s d =.57), but not in the comparison condition. This might suggest that the morphology 
intervention was somewhat more effective for teaching word meanings for the youngest learners 
in the study. On the other hand, when measuring word knowledge with a more complex, 
context-embedded measure (i.e., Facets of Word Knowledge Task), treatment effects were 
seldom observed in either condition. Only the 11-12 grade band demonstrated gains in Latin 
Roots and only the 9-10 grade band demonstrated gains in RAVE. Thus, based on a measure 
that taps multifaceted word knowledge (Crosson & McKeown, 2019)—that is, the type of 
knowledge important for comprehension of academic text—neither condition in the short term 
was sufficient. 

That said, it is well established that word learning is a long-term, cumulative process that 
takes place over multiple, high quality encounters with a word (Bolger, Balass, Landen, & 


Perfeti, 2008; Nagy & Scott, 2000). Learners acquire information about words from an 
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accumulation of experiences with words in meaningful contexts that lead to flexible, nuanced 
representations of word meanings (Perfetti, 2007; Perfetti & Hart, 2002; Nagy & Scott, 2000). 
As such, even while neither the morphology intervention nor the comparison, condition 
demonstrated observable impact on deep, multifaceted learning of target words, we would 
anticipate that the level of knowledge of word meaning will equip students to accumulate deeper 
word knowledge of the target words over a longer period of time than allowed by our relatively 
short intervention. 

As for treatment effects on morphological problem-solving, we found that teaching about 
bound Latin Roots was effective for EL adolescents of diverse linguistic backgrounds in middle 
school and in early and late high school, at least when the morphology instruction is integrated 
with literacy instruction in academic language and general academic words more broadly. 
Compared to the condition in which students were taught a set of general academic words 
without a morphological analysis component, the Latin Roots condition was clearly more 
effective for each and every grade band. Most interestingly, we found that the oldest EL 
adolescents in our study—students in the 11-12 grade band—show large treatment effects 
compared to either students in the 6-8 grade band (d = 1.49) or the 9-10 grade band (d = 0.97). 

In the Morphological Analysis Task, EL students were asked to problem-solve the 
meanings of unfamiliar words that contained bound Latin roots — roots that had been taught in 
the Latin Roots Treatment condition. Participation in the Latin Roots Treatment condition 
enabled EL students to figure out meanings of words such as minutiae by applying knowledge of 
the Latin root in a neutral, sentence-level context. Thus morphology instruction addressing 
bound Latin roots may equip students to use bound roots for problem-solving unfamiliar words, 


many of which will be of the Latinate layer of English (Bar-ilan & Berman, 2007) and of an 
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academic register. The degree to which EL students would apply bound Latin roots to problem- 
solve unfamiliar words outside this experimental assessment context is, of course, a critical 
question to be addressed in future research. Still, given the proverbial vocabulary “gap” between 
EL adolescents and native English speaking peers, the potential of morphological analysis using 
bound Latin roots to spur generative learning new academic words is noteworthy. 

Limitations and future directions 

There are several directions for research to address unanswered questions that emerged 
from this study as well as to address its limitations. First, even while our design was fully 
crossed and counter-balanced, such that one group of participants received Latin Roots treatment 
followed by the comparison condition, and two groups received the conditions in the reverse 
order, a confound is nonetheless present in the data. Given that the youngest learners experience 
Latin Roots followed by comparison while both 9-10 and 11-12 grade bands experienced 
comparison followed by Latin Roots, one could argue that the larger treatment effects observed 
for older learners in the morphology condition was, in fact, an order effect. However, we would 
argue that this is unlikely. In fact, the oldest EL students outperformed all other groups for 
morphological problem-solving regardless of condition or grade level. Thus both the between- 
subjects and within-subjects comparisons point to an advantage for grades 11-12 in the 
morphology condition for this critical skill. 

A second limitation of the current study is that we did not investigate treatment effects at 
different grade bands on EL adolescents’ comprehension outcomes. Given that our morphology 
intervention was relatively brief (approximately six weeks in each condition), and given the 
challenge of documenting comprehension effects in intervention research (Murphy, Wilkinson, 


Soter, Hennessey et al., 2009) we did not expect comprehension effects. That said, many 
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researchers see morphological awareness as critical to developing the kind of high quality lexical 
representations needed for successful comprehension (Bowers, Kirby, & Deacon, 2010; Deacon, 

Tong, & Francis, in press; Nagy, Berninger, & Abbott, 2006). Our goal was to shed light on the 

effects of instruction in morphological analysis using bound Latin roots on 1) learning meanings 

of academic words; and 2) demonstrating morphological problem-solving skill with bound roots, 
both of which are associated with comprehension. In future work we would hope to implement a 
longer-term morphology intervention and test for comprehension effects. 

Finally, a direction for future work would be to try to understand the potential moderating 
influences of L1 and L2 language and literacy skills on these outcomes and how instructional 
condition interacts with these skills. For example, although limited, there is evidence that 
morphological awareness is susceptible to cross-linguistic transfer (Ramirez, Chen, Geva, & 
Kiefer, 2010). It seems likely that the type of morphological knowledge and analysis 
emphasized in the treatment condition might be affected by home language literacy skills. 
Specifically, for EL adolescents with some literacy skill in a Latinate home language, relations 
between that home language and Latin roots might facilitate learning bound Latin roots for 
analysis of academic words in English. 

The place for Latin roots in a trajectory of morphology instruction 

One of the broad goals of this study was to gain insight into where morphological 
analysis using bound Latin roots might fit into a trajectory of morphological development. Our 
findings suggest that instruction about Latin roots, when integrated into academic vocabulary 
instruction and when compared to an academic vocabulary program without morphology 


instruction, is associated with stronger morphological analysis skills for EL adolescents from 
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middle school through the end of high school, but effects were largest for EL adolescents in 
grades 11 and 12. 

It has long been established that young children develop an understanding of inflectional 
morphology (e.g., marking tense or number, such as the relation between deter and deters) early 
in English language acquisition (Berko, 1958). For native English speaking children, 
development of understanding of derivational morphology (e.g., prefixes and suffixes that alter 
meaning or change grammatical class, such as the relation between deter and undeterred) 
appears to begin developing in the early elementary grades and continue well into the middle 
school grades (Wysocki & Jenkins, 1987), and seems to be characterized by a protracted 
developmental trajectory compared to areas such as phonological and orthographic awareness 
(Berninger et al., 2010). However, how morphological analysis using bound Latin roots fits into 
a developmental trajectory is unclear. Our results with EL adolescents suggest students benefit 
most from morphology instruction focused on bound Latin roots at the end of high school, 
complementing Bar-ilan and Berman’s (2007) finding that native English-speaking students in 
high school were more likely to use academic words from the Latinate layer of English when 
compared to students at the elementary and middle school levels. Students at this later point in 
schooling are more likely to use and acquire analytical skills for approaching words in the 
Latinate layer of English. 

Although effects were largest for the oldest EL adolescents in our study, we do not 
interpret this to mean that instruction about bound Latin roots should be delayed until late high 
school. Even for EL students in middle school, the morphology intervention resulted in 
moderate to large effect sizes on learning target word meanings and morphological problem- 


solving, albeit not nearly as large as effects observed with EL students in grades 11-12. Our 
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findings do suggest, however, that there may be a developmental dimension to learning bound 
Latin roots, such that it may be more challenging for younger EL learners. When we consider 
the cognitive demands of this type of morphological analysis, this is not surprising. In a study 
with native English-speaking adolescents in middle school, Crosson and McKeown (2016) found 
that learning to use bound roots as a language resource is quite complex, entailing both the 
metalinguistic insight that bound roots provide information about word meaning and requiring 
cognitive flexibility in applying the information afforded by bound roots. Even students who are 
aware of the meaning of the bound root, nov, might encounter difficulties when applying its 
meaning, “new,” to problem-solve the meanings of renovate or novelty. In other words, the 
bound root certainly provides critical insight into word meaning, but it is rarely sufficient to 
directly plug in the root to infer meaning of the unfamiliar word. 

As such, we conclude that morphology instruction that reflects the qualities described 
here—that is, instruction that focuses on morphological analysis using bound Latin roots, is 
integrated into rich academic vocabulary instruction, and teaches EL adolescents to search for 
semantic connections between words that share a bound Latin roots—holds potential to promote 
growth in academic word learning for EL adolescents. In particular, instruction in this type of 
morphological analysis may be most effective late in high school. Such instruction could play an 
important role in promoting literacy development for English Learners (ELs) and others for 
whom learning academic vocabulary learning in English is a significant undertaking, and, in 
turn, should support development of academic language — or the forms and functions of language 


necessary for participation in contexts of schooling. 
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Tables 
Table 1. Descriptive statistics for performance on the Word Meanings Task. 
Latin Roots RAVE 


Pretest Posttest Pretest Posttest 


Grade N Min Max Mean SD Min Max Mean SD Min Max Mean SD Min Max Mean SD 


6-8 25 0.00 4.00 1.68 1.28 0.00 12.00 440 3.00 0.00 7.00 240 1.55 0.00 12.00 4.96 2.84 
9-10 30 0.00 14.00 4.13 3.44 0.00 16.00 10.03 4.56 1.00 12.00 4.17 2.57 1.00 16.00 11.53 4.61 


11-12 27 0.00 7.00 3.63 2.06 6.00 16.00 13.04 2.86 1.00 8.00 4.33 2.09 0.00 16.00 12.11 4.77 


Note. All descriptives are unadjusted. 
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Table 2. Descriptive statistics for performance on the Facets of Word Knowledge Task. 


Latin Roots RAVE 


Pretest Posttest Pretest Posttest 


Grade N Min Max Mean SD Min Max Mean SD Min Max Mean SD Min Max Mean SD 


6-8 25 23.00 39.00 32.16 4.37 15.00 45.00 33.28 6.46 0.00 42.00 29.28 10.17 0.00 51.00 34.68 12.04 
9-10 30 12.00 49.00 31.97 11.41 21.00 53.00 37.80 7.70 15.00 47.00 29.43 7.82 19.00 52.00 38.13 7.97 


11-12 27 12.00 50.00 31.30 8.88 20.00 54.00 38.89 8.14 19.00 47.00 30.33 6.09 0.00 52.00 34.74 13.89 


Note. All descriptives are unadjusted. 
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Figure 1. Descriptive results from Word Meanings Task. 
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Figure 2. Descriptive results from Facets of Word Knowledge Test. 
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Note. RAVE = academic vocabulary intervention without morphology instruction; ROOTS = academic vocabulary intervention 


infused with instruction about Latin roots. 
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Figure 3. Descriptive results from Morphological Analysis Task. 
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Note. RAVE = academic vocabulary intervention without morphology instruction; ROOTS = academic vocabulary intervention 


infused with instruction about Latin roots. 
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